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Royal Hospitalfor Sick Children, Glasgow, C.3 THE role of radiology in the investigation of the vomiting child is limited in its scope, those cases presenting positive radiological signs being grouped as a rule into well-recognized and familiar patterns. I wish to draw attention in this paper to several cases where radiology not only demonstrated the cause of the vomiting but also revealed the presence of an unusual and rare condition as the etiological factor. ILLUSTRATIVE CASES Case 1.-Male, aged 9 months.
First seen in the out-patient department, with a history of vomiting immediately after solid foods but able to retain fluids without difficulty. He had a stridor but physical examination was negative, the infant healthy and thriving and a totally unexpected finding in the routine X-ray of chest was the presence of a sixpenny piece in the upper mediastinum at the level of the second dorsal vertebra (Figs. I and 2).
As it is uncommon for a sixpence to lodge at this level at that age, a barium swallow was given and revealed the presence of a pouch or diverticulum about 2 cm. in diameter, arising from the cesophagus and situated posteriorly and to the right of the cesophagus just below the level of the impacted coin, with resultant narrowing of the cesophageal lumen. This decrease in the calibre of the cesophagus was sufficient to prevent the descent of the foreign body. The sixpence was then removed without difficulty from the upper end of cesophagus ( Fig. 3 ). --4 FIo. Further investigation of the pouch showed it to possess a narrow neck which was freely distensible and careful screening showed the pouch to be contractile and capable of emptying its contents into the cesophagus by muscular contraction of its walls. The mucosal folds of cesophagus were noted to be continuous with that of the pouch and there was little doubt that the pouch consisted largely of muscle fibres.
At first sight, the appearances resemble the pharyngeal pouch or pulsion diverticulum seen in elderly patients due to a protrusion of mucosa below the crico-pharyngeus muscle. These diverticula can project into the upper mediastinum but diagnosis of pharyngeal pouch cannot be sustained in view of the following facts:
(1) This diverticulum originates below the upper end of cesophagus.
(2) The walls of the pouch in this case are contractile and the possession of a muscular coat cannot be correlated with a pulsion diverticulum which consists solely of protrusion of mucosa.
(3) The age of patient. Pharyngeal pouches are almost unknown in infancy.
Duplication of cesophagus must also be considered in the differential diagnosis but the site and the fact that it communicates with the cesophagus renders this diagnosis unlikely.
My personal view is that this represents a variation of cesophageal atresia, hitherto unuescribed. There is a rare variety of cesophageal atresia where the blind upper pouch is connected with the lower cesophageal segment by a fibrous cord. If this cord had developed further to become patent and canalized, then it could well be depicted as producing the appearance seen in this case. Some months later this child was readmitted because of regurgitation of food following a meal of carrot pur6e. Barium swallow showed the pouch to be filled with non-opaque food residue preventing the entry of barium. CEsophagoscopy revealed the pouch filled with carrot. The carrot was removed, and he was able to swallow without difficulty. This boy is now aged 2j years and a recent barium swallow showed an appearance identical with those observed at previous examinations. He now eats a solid, varied diet without difficulty. He is symptom free, and above normal weight for his age.
Case II.-Female, aged 18 months. She was admitted to a medical ward, grossly underweight with a history of persistent vomiting. Infection was excluded, and a barium meal revealed the presence of a distended stomach with duodenal ileus (Fig. 4 ). In view of the evidence of duodenal obstruction, a laparotomy was performed and a duplication of bowel or enterogenous cyst, 7*5 cm. by 3-75 cm., was seen at the duodeno-jejunal flexure narrowing and compressing the adjacent lumen of duodenum. Resection presented difficulty and a retro-colic duodeno-jejunostomy was performed with good result. This is the third case described in the literature of enterogenous cyst producing an obstruction in the terminal part of the duodenum. The two previous cases reported in the literature occurred in adults.
Case III.-Female child, 8 years old, with a chequered history of intermittent bouts of vomiting. When 10 days old, she began to vomit after her feeds, the vomitus being greenish-brown and occurring a considerable time after meals. She continued to vomit at intervals of approximately one week but as she grew older the vomiting bouts became less frequent. Investigation in various hospitals failed to reveal any specific cause to account for the vomiting and she was treated on empiric grounds. For two months prior to her last admission, vomiting increased in frequency and she also complained of abdominal pain relieved by vomiting. She was 60% of her expected weight and abdominal examination revealed no abnormality. iliac fossa.
A barium meal ( Fig. 5 ) showed a normal cesophagus with slight enlargement of the stomach and distension of the whole of the duodenal loop which showed reverse peristalsis and narrowing of the third part of the duodenum which was less sharply angulated than is customary at the normal duodeno-jejunal flexure. No intrinsic lesion was identified in the duodenum and the duodenal ileus was attributed to external pressure on the third part of the duodenum. The obstruction was partial and after a short interval the barium passed freely into the jejunal loops which were somewhat collapsed and situated abnormally on the right side of abdomen, the ileum being displaced* to the left. A follow-through showed a malrotation of the colon, the cxcum overlying the left iliac blade ( Fig. 6 ).
Conclusion.-Malrotation of colon with intermittent volvulus of mid-gut and compression of duodenum by torsion at the mesenteric root. These findings were confirmed at operation. The volvulus was undone and a neritoneal band crossing the junction of the second and third parts of the duodenum was divided, freeing the obstructive duodenum. A post-operative barium meal showed a straight duodenum and there was no evidence of duodenal stasis. A four-hour film demonstrated the terminal ileum and cecum in their normal situation and a barium enema confirmed the correct replacement of the colon.
Case IV.-That vomiting may be due to factors outside the gastro-intestinal tract must be borne in mind, as in this case, of an infant with a history of vomiting and increasing enlargement of her head. Before a diagnosis of hydrocephalus was established, the possibility of chronic subdural hlmatoma had to be excluded. A ventricular tap was done, C.S.F. was removed and air introduced (Fig. 7) . The films showed a P-st-mortem findings.-The cortex of brain formed a thin membrane no thicker than normal peritoneum with only the basal ganglia and cerebellum recognisable at the base of the skull. The F cause of the gross hydrocephalus was a congenital atresia of the aqueduct of Sylvius and the condition was almost identical with that described in hydranencephaly.
Case V.-A newborn female infant who regurgitated all her feeds through her mouth and nose immediately after feeding. A lipiodol swallow (Fig. 8) showed a hold-up of lipiodol in the pharynx and hypopharynx with spill-over of opaque medium into the trachea and nasal pharynx.
A rubber catheter was passed without difficulty into cesophagus and no intrinsic abnormality was noted in the cesophagus when outlined by lipiodol ( Fig. 9 ). The appearances favoured a diagnosis of neuromuscular dysfunction at the pharyngo-cesophageal junction with regurgitation through nose and into trachea. The cause of this inco-ordination was not apparent but in view of the prevalence of poliomyelitis at that particular period, bulbar palsy had to be considered. A gastrostomy was performed as a life-saving measure but the feeds were regurgitated from the stomach into the cesophagus and thence into the trachea, the baby dying shortly afterwards from aspiration pneumonia.
Post-mortem.-Detailed histological studies failed to reveal any abnormality of any natuire in the pharynx, cesophagus or nervous system and there was no evidence of poliomyelitis.
The exact nature of the lesion resulting in the inability to swallow in this case remains obscure although the lipiodol swallow demonstrated a form of achalasia at the pharyngo-cesophageal junction. A possible factor is birth injury but this is hypothetical. SUMMARY (1) 5 cases, presenting with symptoms of vomiting or regurgitation of food, were investigated by routine radiological methods.
(2) In each case, X-ray investigation proved to be the basic method of establishing a diagnosis.
(3) Malrotation of colon with volvulus of mid-gut (Case III) occurring in older children, as in this case, should always be considered in the differential diagnosis of "cyclical" vomiting, especially if the history commences shortly after birth.
(4 Dr. R. A. Kemp Harper discussed the first case shown by Dr. Rawson, and suggested that this was probably an example of an attempt at duplication of the cesophagus.
Dr. Nicholas Hajdu: To Dr. S. P. Rawson's series of cases I wish to add a case of vomiting in the neonatal period, which presented various unusual features. In this infant the co-I existence of hiatus hernia and gastric aperistalsis proved to be a lethal combination. My feeling is that the condition though rare, is not unique. S. C., full-term female infant born by normal delivery at the Annie Macaulay Maternity Home at 5 a.m., on June 15, 1955. Apart from slight cyanosis and grunting respiration no abnormality was recorded at birth. At 12 hours the infant began to vomit green mucus and altered blood, and continued to do so for the next few days. At 24 hours meconium was passed. At 30 hours gastric lavage produced clotted blood. At 36 hours she was admitted to the Victoria Hospital for Children, S.W.3, under Dr. Ursula James, and the first films taken. At this stage one expects the whole gastro-intestinal tract to be filled with swallowed air unless intestinal obstruction is present. On the plain film (Fig. 1) there was a conspicuous dearth of gas shadows in the intestine with hardly any air in the stomach. This was surprising since the green colour of the vomits excluded cesophageal atresia, and the absence of gas distension of the stomach rendered duodenal stenosis unlikely. Opaque swallow revealed a wide patulous cesophagus, large hiatus hernia of the sliding variety and complete lack of peristaltic activity of the stomach. Clinically it had been noted that the respiratory cycle consisted of biphasic inspiration and normal expiration. During screen examination one could observe the herniated portion of the fundus passing jerkily up and down through the hiatus; the second phase of the inspiratory contraction of the diaphragm coincided with the sudden upward thrust of the hernia. The infant was wrapped in warm blankets and screened in short flashes every five to ten minutes for over an hour. No barium entered the pyloric antrum. Eventually after repeated gastric lavage the barium was brought by intubation into the pyloric antrum and it entered the duodenum by gravity (Fig. 2) . Thence the barium divided: the part which had been coaxed into the duodenum was propelled normally through the small and large intestine. The part left in the stomach stayed there for over twenty-four hours (Fig. 3) . later: some barium is still in the of the stomach and intestine. stomach.
The infant was kept on hypodermic glucose-saline and small feeds. Vomiting continued and at times there was evidence of hxmoconcentration. Of two films taken on the 6th day one showed ample air filling of the stomach and the next taken immediately thereafter showed complete disappearance of the intra-gastric air, none of which passed into the small intestine. The condition deteriorated in spite of the usual measures designed to counteract the effects of hiatus hernia. General cedema set in as a terminal event. The infant died of starvation and hypostatic pneumonia at the age of 16 days. At post-mortem the presence of a large hiatus hernia was confirmed; no organic obstruction was found in the alimentary canal.
Pathogenesis.-It was clear that the aperistaltic stomach acted as a functional obstruction. In this respect it resembled the aganglionic segment in Hirschsprung's disease. The analogy, however, could not be carried further. Dr. N. F. C. Gowing of St. George's Hospital, who was approached on the subject, was able to demonstrate intact ganglion cells in the gastric wall, in the nearest sympathetic ganglia and in serial sections of the brain. The neurogenic theory had therefore to be abandoned in favour of a mechanical one. H. H. Nixon has shown that within the gut a minimum pressure must exist below which intestinal loops cannot start peristaltic movements. We see no reason to assume that conditions are different in the stomach. One may therefore postulate that an intragastric threshold pressure is necessary for the propulsion of the gastric contents. If the large hiatus hernia prevents the stomach from building up the required pressure, complete gastric aperistalsis, as observed, will be the direct result.
Diagnosis and treatment.-The only other condition in which there is absence of gas shadows in the stomach and intestine, is atresia of the oesophagus without lower tracheobronchial fistula. In these cases the clinical picture is different. The absence or instability of the gastric air bubble should make one think immediately of hiatus hernia. I should like to make a plea to pediatric radiologists to search their files for cases of neonatal death associated with hiatus hernia. Do the films show absence of the gastric air bubble? If so, it would constitute a valuable diagnostic sign, defining a group of poor prognosis in whom expectant treatment is fraught with great dangers. More active treatment, such as intraduodenal feeding through a gastrostomy tube or immediate surgical reduction of the hiatus hernia would appear indicated. In contrast it may be found that those cases of hiatus hernia who present few clinical problems retain their gastric air bubble and show no disturbance of gastric peristalsis. One may hope that by collating the experiences of different observers a rare condition of this kind will eventually be fully understood. THE object of this paper is to describe the X-ray appearances found in a series of cases of early malignant gastric ulcers, recently investigated at the London Hospital. The approach to the subject was entirely retrospective, in that it was based on a review of all the cases of gastric carcinomata which were confirmed by gastrectomy in the years 1949-1953 inclusive. There were in all 254 cases, and we were able to examine the radiographs of 213 of these.
In the investigation we were interested only in those cases which had proved difficult from the radiologist's point of view, and so we-eliminated all -those which had been diagnosed immediately after the first barium meal Lexamination, and confined our study only to the cases in which there had been a delay of more than two months from the first bar-ium meal to the time of gastrectomy. In other words we eliminated all the radiologically obvious carcinomata and concentrated on the cases showing minimal changes, in which a diagnosis had not been made immediately. Examining the films of these, we found that they fell into 4 groups:
(1) Neoplasms, involving the cardia.
(2) Pre-pyloric growths.
(3) Neoplasmns presenting as a ston-rach deformity only.
(4) Neoplasms presenting as lesser curve ulcers. The last group was by far the largest, being some 26 in number, and I shall discuss only this group.
All of them had been examined at least twice by barium meal, so that it was possible to review their films serially, and we were able to determine both the earliest changes visible on the films and the manner in which the ulcers had developed. We found that, in general, the malignant ulcers had presented either as small flat or plateau ulcers, or as small ulcers usually conical in shape, closely simulating a benign ulcer. In addition, there was a small group of 3 cases which had presented radiologically as a benign ulcer proximal to, but entirely discrete from, a gastric neoplasm, that is to say, that there was both a neoplasm and a benign ulcer in the same gastrectomy specimen, but quite separate.
The plateau ulcer or "niche en plateau" has been described before, notably by the French writers Gutmann et al. (1939) , Peristiany (1937) and Ledoux-Lebard (1940) . Kirklin (1934) has also described a similar type of lesion. It is essentially a shallow projection with a flat, or slightly convex outer surface and usually measuring between 1 and 2 cm., although it can sometimes be larger than this (Figs. 1 and 2) . At its inception, it is usually found to project beyond the line of the lesser curvature. The only distinctive feature of the plateau ulcer, apart from its shape, is the presence of an intra-luminal meniscus. In our cases we were able to detect a meniscus in no less than 8 out of the 13 which presented in this way, and it must be regarded as an important additional sign. Obviously a small ulcer of this shape can be easily confused with a peristaltic wave, or mucosal fold on the
